Understanding the mechanism of stomatal opening in leaves is important because stomata are the avenues for CO2 and H,O diffusion. Stomata in most species open in the light when the guard cells that encompass the pores take up water and increase in turgor relative to adjacent epidermal cells (1). Thus stomatal opening is likely an osmotic plhenomenon that depends upon the accumulation of solute in the guard cells, and during opening this accumulation has been reported to range from 0.' X to 0.5 M in various experiments (2). For Tobacco leaves (Nicoliana tabacum, variety Havana Seed) were excised from greenlhouse grown plants and placed in darkness for several hr so that the stomata closed. Leaf disks 3.2 cm in diameter were cut with a sharp punch and floated upside down on water in the air at 30°in 1000 ft-c illunmination. Following illuminiation the disks were left in the dark for various periods. After these treatments, portions of the lower epidermis were quickly stripped off. They were placed on a glass slide and rapidly 
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For qualitative estimates, a 60 u X 60 ,u area containiing a pair of guard cells enclosing a stoma was scanned witlh an electron beam. Tlle characteristic X-radiations displayed on an oscilloscope were photographed. These X-ray images represent the relative distribution of the element in tlle tissue scanned, since the concentration is directly related to the nuinber and intensity of the white spots. Congruent display pictures of absorbed electrons were also obtained and illustrate the micromorphology of tlle tiSsue. The 2 pictures together show where the elements are (Fig. 1) .
For the quanititative estimation of an element, the electron beam was focused on a fixed I to 2 ,u diamieter region of tissue and the emitted X-radiations were measured as counts per 10 sec. This brief exposure time was used because exposures longer than 50 sec with a focused electron beam decreased the potassium concentration slightly by volatilization. Counts were corrected for background radiation of the carbon block (10 counts per 10 sec) and were then converted to molar concentrations from a standard curve obtained from impregnated membrane filters prepared as follows: 5 ,ul of 0.05 M to 0.50 M KCI solution was placed in the center of a 2.5 cm diameter Gelman membrane filter (Type AM-5, mean pore size 0.65 ,u). The solution uniformly wet an area about 0.8 cm in diameter within a few seconds. The membrane filter was quickly frozen and freeze-dried and the potassium concentration measured with the electron microprobe.
The thickness of the membrane filter was 0.0089 cnm, and thus the volume occupied bv the 5 p.1 of KCI solution could be calculated.
The electron beam penetrates the specimen only a few ,u (9) . The plant tissue and the membrane filter are assumed to be of similar density, hence the depth of penetration into the 2 would be equal and less than the thickness of the specimen. Any small differences in penetration between the 2 would produce only a slight error in the potassium analyses in comparison with the large differences in potassium concentration in the guard cells of open and closed stomata. The potassium concentration in the filter membrane was linearly related to the counts per 10 sec between 0.05 M and 0.50 M, and this cturve was used to determine the potassium concentration in the guard cells and adjacent epidermal cells (Fig.  2) . Calcium and phosphorous were not estimated quantitatively because the concentration of these elements, unlike potassium, did not show any regular change in the guard cells during stomatal openinlg and closing. Fig. 1 Stomatal opening in the light is temperaturedependent, requires oxygen in the atmosplhere, and is inhibited by substances known to inhibit ATP formation (13, 8) . Thus a mechanism of active transport of ions can reasonably account for stomatal opening in the light. The data presented here provide strong evidenlce of accumulation of potassium ions, suggesting that a potassium ion pump functions in guard cells of intact leaves to transport and concenltrate this ion. Hence factors that affect ATP synthesis by non-cyclic photophosphorylation in the guard cells (including the oxidation of glycolate) will influence stomatal opening because of their effect on the potassium ion pump (8) . Therefore the searclh for the solute responsible for stomatal opening in the light nlay be considered to be half-completed, and studies on the nature of the anion (transported to or synthesized witlhin the guard cell) and on the mechanism of action of the ion pump can now begin.
